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1. Make you aware of the importance 

of consuming ALL required 

essential nutrients and adequate 

Calories.  

 

2. Show how nutrition affects both 

health maintenance and health 

care.   

Goals Today: 

 

 



 What is Health? 
 

 Essential Nutrients, Food 
Composition, and Bioavailability 
 

 Nutrition Recommendations 
 

 Examples of Common Conditions 
Affected by Inadequate Nutrients 
 
 



What is Health? 



 Health is the complete physical, 
mental, and social well-being of an 
individual. 

 Boisfeuillet Jones, MD,  The Health of Americans, 1970 

 

 An implicit goal of society is the 
enhancement of each person’s 
opportunity for a healthy, reasonably 
happy, and productive life. 

  Julius Richard, MD, The Health of Americans, 1970 

 



 

 

 … being physically, mentally, 
and emotionally able to live a full 
life. 

 



     

Nutrition is … 

All interactions between a living organism 

and its food.   
   

All of the interrelated steps by which an 
organism assimilates food and uses it for 
growth, tissue repair and replacement, or 
elaboration of products 

  

Nutrition = homeostasis 





 

 “Body components remain constant in 
amount and chemical composition 
even with constant turnover.” 

 Rudolf Schoenheimer, MD 

 

 Homeostasis is a Dynamic State 



1. Regulate a constant internal 
environment (e.g. temperature, blood 
composition) 

 
2. Repair and rejuvenate itself (e.g. gastro-
intestinal tract, skin, hair and production of 
neurochemical)  

 
3. Respond appropriately to both internal and 
environmental changes (thirst or a simple cut 
could cause a person to bleed to death 
because the mechanism to produce platelets 
and trigger blood clotting would take too 
long. 

 
 



 
 Through CATABOLISM  
◦ [constant breakdown of body components]  

 

 and  
 

 ANABOLISM  
◦ [constant build-up of body components] 

 
 The body can seemingly remain the same 

but is constantly repairing and 
rejuvenating itself. 



 METABOLISM is another term 

referring to all of the life-
sustaining chemical reactions in 
the body necessary to maintain 
a state of homeostasis. Many of 
these chemical reactions require 
energy from the diet. 





 a continuous supply of nutrients to 
maintain homeostasis. 
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What Is An  

Essential Nutrient? 



Essential Nutrients 

   Substances that the body 
requires for normal function but 
cannot make from other 
substances or cannot make 
enough to meet body needs  



 1) Inadequate intake of an essential 
nutrient results in a deficiency sign or 
symptom.  
 

 2) This sign or symptom is reversed 
when the nutrient is reintroduced and 
“healthy” body stores are at least 
partially replenished.  
 



Six Classes of  Nutrients 

•  Water 

•  Protein 

•  Carbohydrate 

•  Fat 

•  Vitamins 

•  Minerals 



Nutrient Source of 
Energy 

Growth and 
Maintenance of 

Tissues 

Regulation of 
Body Processes 

Water Yes Yes 

Protein Yes Yes Yes 

Lipid Yes Yes Yes 

Carbohydrate Yes 

Vitamins Yes 

Minerals Yes Yes 



KiloCalories / Gram Kjoules / Gram 

Protein 4 16.7 

Carbohydrate 4 16.7 

Lipid 9 37.6 

Alcohol 2 29.3 



MACRO-NUTRIENTS 
  
Protein 
Carbohydrate 
Fat 
Water 
  
Micro-Nutrients 
Vitamins 
 Water Soluble 
B1, B2, Niacin, B6, Folate, B12 
Biotin, Pantothenic Acid, C, Choline 
 Fat Soluble   
A, D, E, K 
  
Minerals (Ash)   
 Major Minerals   
  Calcium, Chloride 
  Magnesium, Phosphorus 
  Potassium, Sodium, Sulfur  

 

Trace Minerals 
   Chromium, Cobalt, Copper, 
   Fluoride, Iron, Iodine, 
   Manganese, Molybdenum 
   Selenium, Zinc    

   
Other Trace Minerals 
 Appear to be essential: 
  Arsenic, Boron, Nickel, 
  Silicon      

   
 Possibly essential:  
  Cadmium, Lead, Lithium, 
  Aluminum, Bromine, 
  Rubidium, Vanadium 
  
Other Food Substances 
Caffeine 
Cholesterol 
Dietary Fiber 
Other Phytochemicals  
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Meat/Alternative Milk Products Grains Fruit &  Vegetable 

Protein Protein Protein 

Fat Fat 

+/- Carbohydrate Carbohydrate Carbohydrate 

Fiber Fiber 

Thiamin Thiamin Thiamin 

Riboflavin Riboflavin Riboflavin 

Niacin Niacin 

Folate Folate 

B12 B12 

Vitamin A Vitamin A 

Vitamin C 

Vitamin D Vitamin D 

Calcium Calcium +/- Calcium 

Heme Iron Non-heme Iron Non-heme Iron 

Zinc Zinc Zinc 

Magnesium Magnesium Magnesium Magnesium 
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◦Recommendations to Assure Nutrient 
Adequacy is too often based on 
TOTAL Nutrient Content rather than 
BIOAVAILABILITY 
 
◦Result is Misleading and Potentially 

Harmful to Health 



◦The amount of an ingested 
nutrient that can be digested, 
absorbed, and assimilated. 

 

◦Amount consumed does NOT = 
amount absorbed into the body  

 



Total Iron = 2.43mg Iron / 3 oz 

 

Total Iron = 2.21 mg Iron / 3 oz 
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http://www.nap.edu/catalog/9810.html
http://www.nap.edu/catalog/6015.html
http://www.nap.edu/catalog/10026.html
http://www.nap.edu/catalog/10925.html
http://www.nap.edu/catalog/10490.html
http://www.nap.edu/catalog/9956.html
http://www.nap.edu/catalog/10609.html


Fig 2.4 
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Iron deficiency (ID) is the most prevalent 
micronutrient deficiency worldwide including the 
United States. 

  

An estimated 2 billion people are ID and as many as 

1 in 5 females of reproductive age. 

 

Main Causes  

– Insufficient dietary iron  

– Low bioavailability of iron from foods 

– Blood Loss 

Iron Deficiency  



 Pregnancy 

 Infancy/adolescence 

 Blood Loss 

 Inadequate gastrointestinal absorption 

 Malabsorption syndromes 

 Drugs / OTC - (NSAIDS, calcium, zinc) 

 Low bioavailability foods (coffee, tea, 
colored beans, red wine, alcohol, milk, 
calcium fortified)   

 Sweat Loss 



 Menstruation 

 Blood donation 

 Birth 

 Trauma 

 Surgery 

 Gastrointestinal bleeding 

 Dialysis 









 ADHD / ADD 

 Anemia  

 Autism 

 Cognitive Function 

 Depression 

 Esophageal Reflux 

 Fatigue  

 Gall Bladder  

 Headaches 

 

 

 Hypothyroid 

 Immune System 

 Insomnia  

 Insulin Resistance 

 Respiratory 
Problems 

 Restless Legs 
Syndrome 

 Weight Gain 

 



 Thyroid - formation 
of thyroid hormones 
 

 Brain – formation of 
brain chemicals – 
dopamine & serotonin 
 

 Liver - Heme-
containing 
cytochrome P450s & 
cytochrome b5 
enzymes; also 
Carnitine synthesis 

 

 Heart – uses carnitine 
in the transport of 
long-chain fatty acids 
across the 
mitochondrial matrix 
to be used for energy.  
 

 Without proper 
synthesis of carnitine, 
the beta oxidation of 
fatty acids declines and 
so does the heart’s 
primary source of fuel. 
 



Medical Belief 

 
Adequate Body  

Iron Stores are 
Identified  using 
Anemia Indices 

 

 

Physiological Reality 

 
Standard Blood Tests May 
or May Not Be Reliable 
Indices of Iron Status 

 



 NHANES II data  

 

 Females - missed 
65% of the time 

 

 Males missed 
20% of the time.   

  
Ferritin < 11μg/L 

  

 

 NHANES III data  

 

 Females – missed 
45% of the time 

 

 Male missed 41% 
of the time.  

 
 Hill, B. et al. 2008 

 



 

“Conclusions: Plasma volume depletion and 
hypovolemic hyponatremia are common in the most 
severely malnourished patients with anorexia nervosa. 
Clinicians should be aware that because of 
malnutrition, the common indexes of 
hemoconcentration may be within normal range and 
that hemoconcentration may mask anemia.” 





 Delayed 
appropriate 
treatment for ID 
deficiency is costly 
both to the 
individual and to an 
already 
overburdened 
medical system 

 

 Appropriate dietary 
iron 
recommendations 
are now more 
important than 
ever. 

 

















0 50 100 150 200 250 300 

HIV/AIDS 

Liver disease 

Suicide 

Diabetes 

Pneumonia and influenza 

Lung diseases 

Unintentional injury 

Stroke 

Cancer 

Heart disease 

Death Rates per 100,000 



 Quantity of food rather than 
Bioavailability or Nutrient Density  

 

 Decreased Caloric Intake 
◦ Promote decreased Protein 

◦ Going more Meatless 

 

 

 

Present Health Recommendations 

often promote: 



Protein Sources kcal / g protein 

Lean Beef, Chicken, Fish, Egg  
+ Cottage Cheese 8 

Dairy + Tofu 16 

Beans 24 

Grains 30 

Nuts 36 





 Nutrition Science  

 

◦ Identify essential nutrients 
for growth, repair and 
reproduction .  

◦ Determine amounts of 
essential nutrients that are 
required to prevent 
deficiencies and to 
determine effectiveness of 
therapeutic and preventive 
measures. 

 Nutritional 
Epidemiology  

 Should be used to detect 
relationships and trends 
between exposures and health 
and estimate health services. 

 

 Nutrition Recommendations 
based SOLELY on Nutritional 
Epidemiology  can be 
problematic.  

 





 Is the first step to maintaining and 
regaining health. 

 

 And, goes along with Exercise to 
achieve longterm health. 






